RMPZERAREE - £02% - 5 021 - 2026 £ 02 A

The underlying logic of complex forest fire prevention
systems: dual analysis of uncertainty and stability

Wenming Chen
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Abstract

Forest fire prevention is a typical complex adaptive system integrating ecological, social and technological elements, and the inherent
uncertainty and core demand for stability coexist throughout its entire operation process. To clarify the internal operating laws of
this system, this paper uses the theoretical tools of systems science to conduct an in-depth analysis of its underlying logic from
the dual dimensions of uncertainty and stability. Firstly, it identifies the multi-source generation paths of uncertainty: ecological
factors, human factors and technological factors. Secondly, it defines the three-dimensional connotation of system stability, including
structural stability, functional stability and dynamic stability. Finally, it reveals the dialectical unity relationship between the two:
uncertainty drives the system to break through path dependence and achieve adaptive evolution, while stability provides a basic
framework for alleviating the negative impacts of uncertainty and ensuring the sustained effectiveness of prevention and control
work. From the perspective of complex systems, this study enriches the theoretical system of forest fire prevention and provides a
scientific basis for constructing a precise, efficient and resilient forest fire prevention system.
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